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Abstract:- Work has been carried out to study the upshot of alloying constituent dispersal in the base 
metal by using composite manufacture method. Al–Cu composites (5–15 wt%) are prepared by vortex 
method by dispersing copper powder in molten Al-Cu-Mg alloy. Results are compared with the alloy 
having same concerto. Composites with different weight ratios were also compared. The hardness and 
compressive strength of the composites were determined as a function of the copper powder content. The 
best results were achieved with the aluminum composites with Al-Cu-Mg alloy. Deformation and flow 
studies were carried out and the results were compared with finite element methods in terms of 
compressive and other stresses. 
I. INTRODUCTION 
Metal Matrix composites (MMCs) are becoming 
beckoning materials for advanced aerospace and 
automobile and naval structures because of their 
properties can be tailored through the addition of 
selected reinforcements [1, 2]. In particular particle 
reinforced MMCs have found special interest 
because of their high specific strength and specific 
stiffness at room or elevated temperature. Normally 
micron sized ceramic particles are used as 
reinforcement to improve the properties of the 
MMCs. Ceramic particles have  low coefficient of 
thermal expansion (CTE) than metallic alloys, and 
therefore incorporation of the these ceramic 
particles may exist interfacial mismatch between 
matrix and reinforcement. This phenomenon may be 
higher for high ceramic particle concentration.  
MATERIALS AND METHODS 
2.1 Matrix Material 
Al-Cu-Mg alloy is procured from local market and 
the composition is shown in table 1 
Table 1: Chemical composition of Al-Cu-Mg alloy, 
wt. %. 
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2.2: Fabrication of Composites 
In the present research, aluminium based metallic 
composites containing various percentages of pure 
copper particulates of 40µm were successfully 
synthesized by eddy method. The matrix materials 
used in this study was Al-Cu-Mg alloy whose 
chemical composition was shown in table 1.  
2.3: Characterization of Composites 
2.3.1: Metallography and Hardness tests 
SEM with Energy dispersive X-ray spectroscopy 
(EDS) was used in order to evaluate the 
morphological changes and the rudimentary analysis 
of the alloy and the composites.   The hardness of 
the alloy and composite was evaluated by using 
Vickers hardness tester.  An average of 12 readings 
was taken for each hardness value.    
II. RESULTS AND DISCUSSION 
a. Microstructures and EDS of alloy and 
composites 
Figure 1-5 shows the SEM and optical micrographs 
of alloy and composites, it is clear from the 
microstructures that, distribution of particulates was 
uniform throughout. Similarly, the reinforcement 
phase shows only the constituents, such that no 
contamination has occurred.  
 
Figure1. Pure copper powder 
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Figure2. SEM image of Copper powder 
 
Figure3. EDS of Copper powder 
 
Figure 4. Microstructure of 5% Composite at 100 X 
 
Figure 5. Microstructure of 10% Composite at 100 X 
III. FINITE ELEMENT FLOW BEHAVIOR 
The finite element simulation helps in analyzing the 
progression and predicting the defects that may 
occur at the design stage itself. Consequently, 
modifications can be made easily, before tool 
manufacturing and part production, reducing the 
trial and error stage and its coupled costs. 
 
Figure 6 Finite element flow behaviour 2D 
 
Figure 7 Finite element flow behaviour 20% 
Deformation 
 
Figure 8 Finite element flow behaviour 50% 
Deformation 
 
Figure 9 Von Misses stress at 50% Deformation 
Meticulous comparisons of the experimental 
variables with the finite element method (FEM) 
results were carried out to ascertain the accuracy 
with which the deformation process can be 
modelled. Prediction from the simulation results 
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were found to be in good agreement with the actual 
experimentation. 
IV. CONCLUSIONS 
1. Aluminium -Cu particulate composites were 
produced by stir casting route successfully. 
2. There was a homogeneous distribution of 
particles in the matrix phase. 
3. From the SEM figures, it evidently shows that 
there were no voids and discontinuities in the 
composites; there was a good interfacial 
bonding between the Cu particles and matrix 
phase. 
4. From the EDX analysis of composites shows 
that no oxygen peaks were observed in the 
matrix area, confirming that the fabricated 
composite did not contain any additional 
contamination from the atmosphere. This 
might be due to a shield of nitrogen gas was 
maintained during the mechanical stirring 
while reinforcement addition. 
5. The hardness of the composites increased with 
increasing the amount of Cu to the base alloy. 
6. Finite element analysis of deformation 
behaviour of cold upsetting process was carried 
out for all the metallic composites. 
7.  Due to axisymmetric nature of the geometry 
only quarter portion was modeled with 
symmetric boundary conditions. 
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